Adeno-associated virus (AAV) gene delivery in stem cell therapy.
The past 30 years have witnessed the development of cell and gene therapies for the treatment of diverse human diseases. Each of these approaches has inherent advantages and disadvantages; however, the two methods align in that, essentially, they are both methods of foreign DNA delivery to complement, eradicate, or supplement nucleotide sequences important for human health. As discussed herein, the combination of these therapies (gene therapy in stem cells), particularly in an ex vivo context, offers powerful genetic engineering which is applicable to the treatment of both genetic and acquired maladies ranging from blood diseases to the treatment of HIV infection. Of the existing gene therapy approaches, including non-viral and viral vectors, those based on adeno-associated virus (AAV) are currently at the forefront as they have been safely used in hundreds of clinical trials and have demonstrated remarkable success in treating blindness and hemophilia B. However, AAV vectors used in combination with cell-based therapies have not transitioned to the clinic. Instead, adenoviral, retroviral, and lentiviral vectors are the preferred choice for the modification of stem cells prior to patient infusion. This review provides a general background of AAV gene therapy and cell therapies, and highlights reports demonstrating apparently conflicting data of productive transduction and vector-induced toxicity using recombinant AAV in stem and stem-like cells.